To examine associations of teacher-rated conduct problems (CP) and hurtful and uncaring behaviours (HUB) at age 6 and 10 with criminal convictions up to age 24 among 1593 males and 1423 females, and to determine whether aggressive behaviour at age 12 mediated the associations of CP and HUB with criminal convictions.
Clinical Implications
• Teachers' ratings of their pupils' behaviours, as early as age 6, predict criminal convictions through adolescence and into early adulthood.
• Childhood interventions to reduce these behavioural antecedents of criminality have the potential to reduce criminality and promote good psychosocial functioning.
• Teachers' ratings could be used to assess the effectiveness of interventions aimed at reducing the behavioural antecedents of criminality.
Limitations
• No data were available to compare the present measure of HUB with a measure of CU traits.
• The sample was only followed to age 24.
A small group of males and females who display CP that onset in childhood and remain stable across the lifespan 1,2 are responsible for most nonviolent and violent crimes. 3, 4 Presently, children who become criminal offenders are not easily distinguished from others with CP. [5] [6] [7] Further complicating the task of identifying at risk children is the heterogeneity of the small group who become persistent offenders. While one subgroup is characterized by a tendency to overreact to threats, real or perceived, the other subgroup is characterized by callousness. 8, 9 Notwithstanding evidence that the neurobiological mechanisms promoting antisocial and aggressive behaviour in these 2 subtypes of offenders differ, 10, 11 to prevent future criminality, our challenge is to identify childhood behaviours that constitute antecedents of criminality. Such knowledge could be used to inform interventions that directly target these behaviours. This strategy has the potential not only to reduce crime 12 but also to promote healthy development among at risk children. By mid to late adolescence, antisocial behaviour is relatively resistant to change 13 and may have already led to a cascade of negative consequences for the affected child. 14 Consequently, it is essential to increase the effectiveness of childhood interventions.
However, to accomplish this goal requires a practical strategy for identifying behaviours that are precursors of persistent criminality. Elementary school teachers spend most of every school day with their pupils and are able to rate each child, as compared with many other children of the same sex and age. Teacher ratings of externalizing problems are reliable, 15 concurrently associated with externalizing disorders, 16 and predictive of future externalizing behaviour. 17 However, knowledge of the validity of teacher ratings for predicting criminal offending through adolescence and early adulthood is limited. 18, 19 Our study aimed to identify behaviours in childhood that were associated with future criminality and that could be rated by classroom teachers. Among children with CP, those whose antisocial behaviour persists display more aggressive behaviour. 20, 21 While some studies suggest that instrumental aggression is the precursor of criminality, 22 others suggest that it is reactive aggression, 23 and others suggest that it is bullying. 24 Other studies of children with CP have shown that those whose antisocial behaviour is likely to persist are callous or uncaring toward others, 25, 26 but among both adolescent 27 and adult offenders the alternate subtype, characterized by high levels of anxiety, is common. 28 Other studies 29, 30 have examined aggressive behaviour rather than CP or CD. These studies identify a small group of children who display high levels of aggressive behaviour from childhood through adolescence and into adulthood who are at high risk for criminal offending, most specifically violent offending. Thus in our study, teachers rated different types of aggressive behaviour and also HUB toward others in an effort to encompass a wide range of behaviours that may be antecedents of criminal offending. Rating a wide range of behaviours not only had the advantage of identifying antecedents of the subtypes of offenders derived primarily from studies of males, but also would, we hypothesized, identify antecedents of offending in females. 31, 32 Aggressive behaviour is highly stable across the lifespan among both males and females. 29 Previous research has documented elevated rates of relational aggression among girls, 33, 34 and also among boys with high levels of callousness. 35 Our study attempted to identify HUB earlier in childhood that would be associated with instrumental aggression prior to adolescence and with subsequent violent offending. While fewer females than males present CP and become criminal offenders, studies have shown that the childhood antecedents of persistent offending are similar among females and males. 20 However, a recent study 36 of a large sample of girls found that most of those with the highest scores for callousness and relational aggression did not meet criteria for CD, 36 suggesting the need to identify behaviours beyond those included in this diagnosis for predicting offending. Further, this study violents, alors que chez les filles, les hausses du risque étaient limitées à des condamnations pour crimes non violents. Différents types de comportement agressif aidaient les associations des CBI et PC élevés avec les condamnations subséquentes au criminel, mais pas l'association des CBI sans PC avec le crime. showed that among girls the initial symptoms of CD emerged at age 7, with onset of the disorder at age 10. Thus we hypothesized that teacher ratings at age 6 and 10 would capture antecedents of offending in females and males.
Conclusions
Our study estimated the associations between teacher ratings of pupils' behaviours at age 6, 10, and 12 and criminal convictions from ages 12 to 24 among 1593 males and 1423 females. Our study aimed to provide information that could be readily used to inform childhood interventions. Therefore, 2 sets of behaviours were examined. CP were defined to include fighting, kicking, biting and hitting, disobedience, truancy, destruction of property, and theft. HUB were defined as lying, bullying, blaming others, lack of consideration for others, not praising the work of less able children, failing to show sympathy to someone who made a mistake, not helping a peer who is struggling with a task, and failing to comfort another child who is upset. In keeping with the goal of providing practical information, the teacher-rated questionnaire was brief. Participants were assigned to groups based on scores for CP and HUB above and below the 90th percentile within each sex at each age. Similar cut-off scores for CP and CU traits within large samples have previously been shown to identify children with distinct heritability 37 and brain anomalies. 38, 39 Analyses were conducted to determine if different types of aggressive behaviour at age 12 mediated the associations between group membership at age 6 and (or) 10 and convictions for crimes from age 12 to 24. All analyses were conducted separately for males and females.
Method Participants
A random sample of parents of children attending kindergarten in French-speaking public schools in 1986 to 1987 in Quebec were invited to participate in the study. 40, 41 Among 6397 children, parents and teachers of 4648 children returned questionnaires. From among these children, 2000 (1001 boys and 999 girls) were randomly selected. From among the remaining children, 592 boys and 424 girls with parent and teacher ratings of disruptive behaviour above the 80th percentile were added to make a total of 1593 boys and 1423 girls.
Data were available for all but 2 children at age 6, for 82.8% at age 10, and for 80.5% at age 12. 
Instruments
Each spring, when participants were aged 6, 10, and 12, their classroom teachers rated them using the Social Behaviour Questionnaire. 40 Each item was rated on a 3-point scale (0 = Does not apply, 1 = Applies sometimes, and 2 = Frequently applies). At each age, item scores were summed to obtain a total score. From this instrument, items were selected to rate HUB and CP. Hurtful and Uncaring Behaviours. Four items were coded positively: tells lies, bullies other children, blames others, and inconsiderate of others. Four items were reverse-coded: takes the opportunity to praise the work of less able children, shows sympathy to someone who has made a mistake, offers to help other children who are having difficulty with a task, and comforts another child who is crying or upset. The sample was randomly split into 2 subsamples. Exploratory factor analyses of ratings at ages 6, 10, and 12 were conducted in 1 subsample and confirmatory factor analyses in the other subsample. Results identified 2 stable factors: the first 4 items loaded on a factor labelled Hurtful and the 4 latter items loaded on a factor labelled Uncaring. Cronbach alphas calculated for each age and within sex ranged from 0.75 to 0.78. Conduct Problems. Age 6 CP included truancy, fighting, kicking, biting, hitting, and disobedience. Age 10 CP included 2 additional items: destroys own or other's belongings and has stolen things on 1 or more occasions. Cronbach alphas calculated for each age and within sex ranged from 0.63 to 0.84. Reactive Aggression. Reactive aggression was assessed by 3 items 42 : when teased or threatened gets angry easily and strikes back, when a peer accidentally hurts this child (such as bumping into him) the child assumes that the peer meant to do it and then overreacts with anger and fighting, and the child always claims that other children are to blame for a fight and feels that others started all of the trouble. Cronbach alphas were 0.82 for boys and 0.77 for girls. Proactive Aggression. Proactive aggression was assessed by 3 items 42 : the child uses (or threatens to use) physical force to dominate other children, the child threatens or bullies others to get his way, and the child gets other children to gang up on a peer he or she does not like. Cronbach alphas were 0.81 for boys and 0.76 for girls. Verbal Aggression. Verbal aggression was assessed by 5 items 43 : How does the child act when he or she has problems with or gets angry with a classmate? Yells at or argues with another, insults another, says he or she is going to hurt the other one, calls the other one names, and teases the other one. Item scores were summed to obtain a total score for verbal aggression. Cronbach alphas were 0.89 for boys and 0.85 for girls. Indirect Aggression. Indirect aggression was measured by 5 items 43 : How does the child act when he or she has problems with or gets angry with another classmate? Becomes friends with another as a kind of revenge, says bad things behind the other one's back, says to others "Let's not be with him or her," tells the other one's secrets to a third person, and tries to get others to dislike the person he or she is angry with. Item scores were summed to obtain a total score for relational aggression. Cronbach alphas were 0.83 for boys and 0.89 for girls. Criminal Convictions. Information on juvenile and adult convictions was extracted from official records. Violent crimes were defined as all offences involving physical aggressive behaviour toward others. All other offences were defined as nonviolent.
Procedure
The study was approved by the ethics committees of the Université de Montréal and l'Hôpital Ste Justine. Each year, parents provided written consent for their child's teacher to assess the child.
Statistical Analyses
Group differences in convictions for violent and nonviolent crimes were examined using multinomial logistic regression models. For each type of conviction, each problem group, -HUB+CP, +HUB-CP, and +HUB+CP, was compared with the healthy group, -HUB-CP, and estimates of differences in risk were computed. To examine group differences in scores for proactive, reactive, verbal, and indirect aggression at age 12, ANOVA was used with post-hoc Tukey tests, after transforming variables to normalize distributions. To determine if different types of aggressive behaviour at age 12 mediated the associations between group membership at age 6 and (or) 10 and convictions for crimes from age 15 to 24, Baron and Kenny's method 44 was adopted followed by the Sobel test. Table 1 presents the percentages of children at ages 6 and 10 in each group. There were no differences between the children rated and not rated at age 10 on HUB and CP scores at age 6, nor on the prevalence of nonviolent and violent crimes to age 24.
Results

Prevalence of High HUB and High CP
Criminal Convictions
The odds ratios comparing the risk of convictions of the -HUB+CP, +HUB-CP, and +HUB+CP males and females to the -HUB-CP males and females are illustrated in Figure 1 and presented in online eTable 2. Among males and females, age 6 and 10, high scores for HUB, CP, or both were associated with a significant increase in risk for criminal convictions. Age 6 +HUB+CP males were 4 times more likely than males with lower ratings to acquire convictions for violent crimes and 5 times more likely to acquire convictions for nonviolent crimes by age 24. Age 6 +HUB+CP females were 5 times more likely than females with lower ratings to have a conviction for a nonviolent offence by age 24. Among males age 10, high HUB without CP and high CP without HUB were associated with elevations at risk for convictions for violent and nonviolent crimes, while among females the elevations at risk were limited to convictions for nonviolent crimes. Table 3 presents mean scores for proactive, reactive, verbal, and indirect aggression at age 12 of the age 6 and 10 HUB and CP groups. Generally, boys and girls with high HUB, CP, or both obtained higher ratings for each type of aggressive behaviour than the boys and girls with -HUB-CP. (online eTable 4). Post-hoc Tukey tests (online eTable 4) detected group differences. Boys with +HUB+CP at age 6 and (or) age 10 obtained higher scores for proactive, reactive, verbal, and indirect aggression. Girls with +HUB+CP at age 6 obtained higher scores for proactive, reactive, and indirect aggression at age 12, while those with +HUB+CP at age 10, obtained significantly higher scores than the girls with -HUB-CP for each type of aggressive behaviour. Boys with +HUB-CP at age 6 obtained significantly higher scores for reactive aggression at age 12, and both boys and girls with +HUB-CP at age 10 obtained higher scores for proactive, reactive, and indirect aggression. Boys with -HUB+CP at age 6 obtained higher scores for proactive and reactive aggression at age 12, and those with -HUB+CP at age 10 for each type of aggressive behaviour. Similarly among the girls with -HUB+CP, age 6 group membership was associated with increased scores for each type of aggressive behaviour, and age 10 group membership with proactive, reactive, and indirect aggression. Table 5 presents a summary of the results of the mediation analyses (online eTable 6). Among males, the associations between both age 6 and age 10 +HUB+CP group membership and violent and nonviolent criminal convictions up to age 24 were mediated by proactive, reactive, verbal, and indirect aggressive behaviour at age 12, with the exceptions that indirect aggression did not mediate the association of age 10 +HUB+CP group membership with violent crime. Also among males, the associations of age 10 +HUB-CP and criminal convictions were not mediated by any type of aggressive behaviour at age 12 with the exception of proactive aggression that very weakly mediated the relation with violent crime. Further, the associations of age 6 -HUB+CP with violent convictions was weakly mediated by age 12 reactive and indirect aggression, while the associations of age 10 -HUB+CP group membership and both violent crimes were mediated by all 4 types of aggressive behaviour at age 12, while the associations with nonviolent crimes were mediated by all but indirect aggression. Among females, the association of age 6 of +CP+HUB group membership and nonviolent crime was weakly mediated by proactive and reactive aggressive behaviour at age 12.
Are These Associations Between Age 6 and 10 Group Membership and Age 15 to 24 Criminal Convictions Mediated by Age 12 Aggressive Behaviour?
Discussion
In a community sample of 3016 males and females, teacher ratings of their pupils' behaviours at age 6 and 10 were associated with criminal convictions from age 12 to 24. Boys and girls with high scores for HUB and CP at age 6 were more than 4 times more likely to acquire a conviction for nonviolent crimes than their peers with lower scores, and the boys were also 5 times more likely to acquire a conviction for a violent crime. Among boys, high scores for CPs doubled the risk of convictions for both violent and nonviolent crimes. By age 10, among both boys and girls, high scores for HUB without CP were associated with increased risk for both types of criminal convictions. Among the girls at age 10, while HUB was associated with a 4-fold increase in risk for criminal convictions, CP did not increase the risk of criminality. Thus, as early as age 6, teachers' ratings of behaviours were associated with official criminal convictions through adolescence and early adulthood. Age 10 ratings were not more strongly associated with convictions than the age 6 ratings. These results confirm previous findings indicating that childhood CP strongly increase the risk of subsequent criminality, [2] [3] [4] 6, 45, 46 and extends these findings by showing that teacher-rated CP as early as age 6 is a precursor of criminality among both males and females, as are HUB, both with and without CP. In addition, childhood behavioural antecedents of criminality were less severe, and somewhat different than the symptoms of CD. Aggressive behaviour at age 12 more strongly mediated the associations of HUB and CP group membership at age 6 and 10 with criminal convictions among boys than among girls and for violent than for nonviolent crimes. Among age 6 and 10 boys with +HUB+CP and -HUB+CP, it was those who displayed aggressive behaviour at age 12 who were subsequently convicted for violent offences. In addition, among age 10 boys and girls with -HUB+CP and +HUB+CP, it was those who displayed aggressive behaviour at age 12 who were subsequently convicted for nonviolent crimes. Taken together, these results extend previous findings by showing that among children who present CP from age 6 to 10, the presence of aggressive behaviours at age 12 significantly increases the likelihood of subsequent criminality. Almost no females were convicted of violent crimes to age 24. Given the stability of aggressive behaviour, it may be that aggressive behaviour among females less often leads to criminal prosecution than among males. The associations of high HUB without high CP, among males and females and at both age 6 and 10, with criminal convictions were not mediated by any type of aggressive behaviour at age 12. These results suggest that the measure of HUB at age 6 and 10 captured antecedents of criminality in both sexes that were distinct from the measure of CP that assessed physical aggression, disobedience, and rule-breaking. Among males, verbal and indirect aggression mediated associations of age 6 +HUB+CP and age 10 -HUB+CP with convictions for violent crimes, and verbal aggression mediated the association of age 10 +HUB+CP with violent crimes. By contrast, among females verbal and indirect aggression at age 12 did not mediate the associations of HUB and CP group membership at age 6 and 10 with criminal convictions. In our study, teacher ratings were valid predictors of criminal convictions into early adulthood and provided information about specific behaviours to target in an effort to reduce the risk of offending. If completed each year, such ratings could be used to evaluate change resulting from interventions aimed at reducing HUB and CP. Intervening with entire classrooms of young children has been shown to prevent the development of antisocial behaviour and criminality. 47, 48 Classroom interventions could be used as a first step to reducing HUB and CP. Children who failed to benefit could be referred to parent training or other evidencebased individual interventions, 49 especially if aggressive behaviour was present prior to adolescence. While there is a consensus on the concept of CU traits, measures, cut-off scores, and informants vary across studies. 50 Nevertheless, results are remarkably consistent. Long-term follow-up studies are rare, but associations have been reported with elevated scores for psychopathy at age 18 to 19, 51 diagnoses of antisocial personality disorder, 52, 53 and in 1 study with criminal offending in young adulthood. 52 There is no study of the association of HUB and CU traits. Based on the similarity of some of the items included in measures of CU and HUB and on the reported characteristics of children high on CU, a strong association would be expected. However, HUB identifies specific behaviours that teachers observe among children as young as age 6 that could be targeted by interventions to reduce the risk of persistence. Strengths of our study include the large community sample of males and females followed from age 6 to age 24, low attrition, ratings of CP, HUB, and aggressive behaviour by different raters at ages 6, 10, and 12, and the use of official criminal records. Limitations include the absence of a validated measure of CU traits. However, factor analyses of the HUB teacher ratings have indicated more than acceptable estimates of reliability and validity across samples, sexes, and ages.
Conclusion
In a large community sample of females and males, teacher ratings of behaviours at ages 6 and 10 identified children at elevated risk for criminal convictions up to age 24. Among boys, different types of aggressive behaviour at age 12 mediated the association of CP and HUB at age 6 and 10 with convictions for violent crimes. However, among both boys and girls, HUB were associated with criminal convictions and these associations were generally not mediated by proactive, reactive, verbal, or indirect aggression at age 12. Table 3 Comparisons of scores for proactive, reactive, verbal, and relational aggression at age 12 of boys and girls with -HUB-CP, -HUB+CP, +HUB-CP, and +HUB+CP at ages 6 and 10 
